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The sodium inactivation is dependent on activation. Akinori NoMA and
Tamotsu MITSUIYE (Dept. of Physiology Faculty of Medicine Kyushu University Maidashi,

Higashi-ku, Fukuoka)
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Isolation and Properties of Myoglobin from Murine Skeletal Muscle.
Akira NAKATANI (Second Depariment of Physiology, Nara Medical University, Kashihara,
Nara 634)

Myoglobin (Mb) was isolated from skeletal muscle of JCL-ICR mice by heat denatura-
tion-gel filtration combined with ion exchange chromatography or chromatofocusing by
which isoelectric point of the main component was estimated as 7.63+0.09(20°C ). The Mb
was homogeneous by gel electrophoretic and ultracentrifugal analysis. The molecular
weight by sedimentation equilibrium was 1.80x10* and essentially identical with the
values by the iron analysis (1.82x10*) and amino acid composition (1.78 x10*) in which
one residue of cysteine was found per molecule. The spectroscopic properties of deoxy-,
oxy-, carboxy- and ferri—derivatives of the protein were determined in ultraviolet, Soret
and visible regions. The pK’' of acid-alkaline transition of the ferri-form was estimated
as 8.57%0.30 (307C) from the pH-dependent spectral changes. The oxygen equilibrium
studies revealed complete absence of such allosteric properties as heme-heme interaction,
anion effect and Bohr effect. Oxygen tension for the half-oxygenation (Psy) was 0.69+0.06
Torr (20°C ) and its temperature-dependent change gave the 4H° of —14.1 kcal/mole.

key words : Myoglobin ; Mouse ; Oxygen equilibrium ; Absorption spectra
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Fig, 1.
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Procedure for isolation and purification of the myoglobin from murine skeletal
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Fig, 2. (a) Gel filtration profile of the heat-treated extract from murine skeletal
muscle. 0.05M Tris-0.05M NaCl-0.001 M EDTA (pH7.95), Sephadex G-75 (4%X90cm),
4°C. Peak 3 represents the myoglobin fraction. (b) Chromatographic purification of the
myoglobin fraction (peak 3) on DEAE-Cellulose (1x30cm). Elution by NaCl gradient
(==~=- ) from 0 to 40mM in 0.05 M Tris-HCI buffer. Peak 1 constitutes the major myo-
globin component. (¢) Chromatofocusing purification of the myoglobin fraction (peak 3)
on Pharmacia PBE 94 (1 x30cm). Elution by pH gradient (----- ) from 8.3 to 6.0 in
Polybuffer 96-acetate. Peak 1 constitutes the major myoglobin component.
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(a)

1 2

Fig. 3.

<&—origin

3 4 5 6 7

Mouse myoglobin as examined by starch gel electrophoresis. Tris-EDTA-

Borate buffer system (pH 8.6), Amido Black 10 B stain. Results with the myoglobins puri-
fied by ion exchange chromatography (a) and by chromatofocusing (b). 1 ; peak 3 of the
gel filtration (Fig. 3-a), 2, 3 and 4 ; peak 1, 2 and 3 of the first chromatography or chro-
matofocusing, 5, 6, and 7 ; peak 1, 2 and 3 of the rechromatography or rechromatofocusing.

X DBEOS LRy Fig 4 R L.
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Fig, 4. Sedimentation vélocity analysis “of mouée'carboxyémyoglobin. Schlieren dia-
gram taken at 45min after reaching the maximal speed of 60,000 revs/min. The protein
content was 0.18% in 0.1 M sodium phosphate (pH 7.0), 20C.

1 ] 1 1
48 . 49 50 51
r2
Fig. 5. Sedimentation equilibria of mouse carboxymyoglobin. Myoglobin concentra-
‘tion ; 10 #M in 0.1 M sodium phosphate (pH 7.0), 207C. Data was taken from the automatic
absorbance scanning at 540 nm obtained after 20 h at the 13,000 revs/min. r ; distance in

cm from the axis of rotation.
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Table 1.

Amino acid composition of mouse myoglobin as

compared with those of canine, horse and sperm whale myo-
globins. Note the same result by the present author and by

Harris et al. (1985).

Species
Mouse? Dog? Horse® Sperm
a b c Whale®
Ala 13 13 13 12 15 17
Arg 2 2 2 2 2
Asx 11 12 12 15 10 8
Cys 1 1 1 — — —_
GIx 21 20 20 19 19 19
Gly 16 15 15 13 15 11
His 7 7 10 11 12
Ile 9 7 9 9
Leu 19 18 18 19 17 18
Lys 21 20 20 21 19 19
Met 2 2 2 2 2 2
Phe 7 7 7 7 7 6
Pro 2 3 3 3 3 4
Ser 7 7 7 6 5 6 -
Thr 6 6 6 7 7 5
Trp 2 2 2 2 2 2
Tyr 2 2 2 2 2 3
Val 7 7 7 6 7 8
Total ’ 153 153 153 153 153 153

1-a) ; present result on whole globin, 1-b) ; present result based
on HPLC-peptide mapping, 1-c) ; Harris et al. (1985), 2) ; Kawase
(1979), 3) ; Dautrevaux et al. (1969), 4) ; Edmundson (1965)

ha. 7ok, JIRGHEENFEDC X bkl
Trpix 1 5 FHle b 2ETH 1.

Fig.6 @t v 7 VLB S OWTD =
Y Ae v vHPLC-27F %4 ¥~y 7 % 7R
Lic. SO TCHBELLEEXT 2L DT 378
MK, B8XORES (tryptic core) # X iz -2
7w vk, HPLCHH L T2 e &7 2
DT I BERNbAEr X DHEEL
few v A e € vyo l kBB BE,
Harris 5 £ X s THREI W BRI L
—%% L7- (Tablel).

4. SICFRISHE

Fig. 7-a 11w, bix Soret #%, c x84t

Wi 1 % deoxy-, oxy-, carboxy- < v 2

Mb ORINARZ b ATHES. FRIVEKRDAL
B bOw 3 YV EABREEAR (emM) ik, Th
FTCRBPEIR TV AME Mb OfEH L 13
—HTHLDTH- T

Fig.8 iz Ferri #lizowTtoWA\A7e pH
(£=01) K BT BWBRILAR2Z b ATHD. »
3@ 7 acid-alkaline transition 234 bi, #
7- 496, 525, 628, 680nm i FERIN A (isos-
bestic point) &L bRz, T ZWAB ARSI b
AEE, RKOBERIGERIETHEELLR
%4,12). .

Mb+(H,0)=—=MbOH+H* «wevveeeee (3)
(acidic) (alkaline) :
-low spin -high spin
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Fig. 6. Reversed-phase HPLC-mapping of tryptic peptides from murine myoglobin.

Column : Nakarai Cosmosil 5 C 18 (4.6 x 150 mm). Solvent system, A : 0.1% TFA (pH2.75)
and B ; 0.1% TFA in 902 CH,CN (pH 2.75). Elution was performed by a three-step linear

gradient between the solvents A and B (- -

—---). Flow rate : 1.0ml/min. Figures at-

tached to the peaks were the tryptic peptide numbers which were identified by their
amino acid analyses. Peptide map of the peptic digests of the “tryptic core” was omitted.

T, PH Z(bictE 5 2227 + AZ{EM D,
TR X » CTHFHEFHSILD 2 h0 @ pK (pK)
ERDBZENTES.

r— (acidic form)
pK'=pH+log (alkaline form)
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DEICEZEL (582nm) 25 pK! #HHT5 &,
857030 (n=9) &\ 5fEHE BT Fig.9
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Z2oWTHIHDT, Wihd EROEREER
BrE—E#H L7 e y b T, 724 vEiR
FRD BRIt Fie, Hill % (n) 31
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2B, ERAKFEAFVEICT =4 B
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&, WTh a1 (0.99+0.06) OERE o
b, ~sMHEEROXRELZR L. LirL,
B O BB LTk, BRELACHVCERT
thb Py HOEARRD LR, Fig 13 ik

BESEORN E & R % van't Hoff Fry |
(Pyo fEDOMNBEMITREOHF R LT 7 =
v M) REDARLE. 2hXbTsd van't
Hoff o KitEasART Ay Mb-0, Fffo 4H°
EM3T5 L, —141kcal/mole &\~ 5 HNE
bhic.
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Fig, 8.  Absorption spectra of mouse ferric

100 myoglobin at different pH'’s. Ionic strength ;

0.1, 25C. Attached figures were pH at which
the spectra were measured.

50
T T Y T T T
100 -
40
e
30 t:
S 50 -
=3
20 <
10
—
I 1 1 1 6
250 300 350 400
A (nm) Fig. 9. Acid to alkaline transition curve of

Fig. 7. Absorption spectra of ferrous deriv- mouse ferric myoglobin (25°C ). Ordinate ; frac-

‘atives of mouse myoglobin in (a) visible, (b)
Soret and (c) ultraviolet regions. 0.1 M potas-
sium-phosphate (pH 7.0), 26C. — ; oxy, — -
— - ; carboxy, - ---- ; deoxy-myoglobin. Or-
dinate ; milli-molar absorption coefficient.

tion of the alkaline form of the myoglobin cal-
culated from the pH-dependent absorbance
change at 582 nm (cf. Fig. 8). Solid line was
the theoretical curve calculated by assuming
pK'=8.57.
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Fig. 10, Effect of H* ion on the oxygen
equilibrium curves of mouse myoglobin. 0.1 M
phosphate, 20C. pH ; 6.6 (O), 7.0 (A) and 7.6
(.
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Fig. 11, Effect of salt on the oxygen equi-

librium curves of mouse myoglobin. 0.05 M
Tris-HCl (pH 7.6), 20°C. NaCl concentration ;
0M (O),02M (A), 0.6 M ([J) and 0.8 M (@).

dink _ 2.303dlog Py, . 4H° @
dT dT RT?

K ; KIGOF#ER, Psos Oy FHriEE D HR
BDicfFn Po, (Torr).
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Fig. 12, Effect of temperature on the oxy-

gen equilibrium of mouse myoglobin. 0.1 M
phosphate (pH 7.0). Temperature ; 10C (O),
15C (A), 20C(), 25C (@) and 30C(A).

log Pgo

o8] \

3.3 3.4 3.5

1/T7 x 1072
Fig. 13. Van't Hoff plot of the results as
shown in Fig. 12. Ordinate ; logarithm of the
oxygen tension for half-oxygenation (Ps) of
the myoglobin, abscissa ; reciprocal of tempera-
ture (°K).
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LA-ERFHS TR 1.80x10* Linh, $k&
EnbRoT- 1.82x104 7 3/ B b OHE
E{E 1L78x10* L X< —FK L. ZoOfEIXC
hEcrHE S hie b (17450)", v=
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B LCwbdoeELbRS (Enoki b ;5
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B IR © FEFN624E11 201 (4:)13 1 00~18 : 20
1H21F(4)9 :00~11: 24

& B IRRAREEE
LERE  SRER, FIRE—

A-1l Bty MEIBERRICETRER 43IV &
VB7 UL F—ICLBRERILE VHRMEE

HUNEE, B, BEEE, AT, B
IE (RIEK, B, #—E8)

BB RIEEMRaN 7 LA - RERORIBEBEON
BB LBz EEBLNCTHENT, =L E
v MEIBEEMARE AV Ce A2 s vBERE [RT L
ANF —REIBACE Lo RE AL E v T~
o, TOERRICLAZ I VvESHER ST B &,
107M TR, 10°M CTEREE AL E v 5 W
BEOCEANZbRE., A% v 10M 1545
WIS LR T 107M 5 R Gie & &
1 ACTH 100 pg/mi 5 53 1#% 555 0 75 W RIS Ic < %
ENEL, Hy 7 ey —ThHBEY T 31V 10M 0
BRI X - CRErI S hi, HETHEIA
TAT T ViEHd B IgE kA PCA B IGC1,280
& 320fF THBMBFETEALE y rHDI UDRKE
LTk &2 BECZORBXER L. HRZERSR
5T & L2806 REA TR E BT, 320431
ERIEFICIBEDRE AL E VHIMEBE N & b R
o, ZOGWMKRERREY F 31 v 100M ORI
LoTEALEAB SR ot DETHE7 LS
—ZEIBNCRIEI D L ERPLKE AT VMR
ERBRLNDD, CORMEFEEE A I VSO S
IANRAT 4 == 2 =5 LTWAZ ENTREIH
7.

A-2, BNMBESIRRARISE ORDBISEE H, Lt
Fa—

PAGRES, HePHBZE, AEDT, BEEd, HIE
B (RIELA E, $F—4H)

M FTET 5 JEmAEiE O AW RO RS Ri-T
BEBFENLEN TRV AL E R A FET A %
DHEZHELHAFHAT H 5 Comp. 48/80 %
BELEIBKE « 8+ AT vOSWERE, Rl
DHFa—A7 I VEELL = VEEYHIE L
Comp. 48/80 H5-CMEML ToMibe A & 3 vHAER
THZ LWL, BIBKELHE LT vOSWER,

“IIEEBEERRT

FK#§iuro Epinephrine & & ACTH X 0'v = v
HEHO LR AR SR, Kigifiso Norepinephrine
X ER Uik o, KigMdo Epinephrine B &
V= VigEO MBI E, o, HBEME O YK T
Comp. 48/80 # 5= L A REIBHME v v E v =
VIEMO ERARIMIEA L), BIBRRE A1 v
SWIEERZT ot HH ve 78 —0 7 ny,
H—THhHhHE) 71 VORMBERRRRS, 37
VAF—FITHhBr b F7 = vO—BEOKROFER
X 5T Comp. 48/80 1 X % LSO NASWIEED - 5
VRIREE L.

A-3, CaF, |C kBRI E 2 & 3 ViU

KET B, BEHEA, LEfbE EREL B,
H—EH)

FuE LB s s Ca 1 v X %
A& 3 VHEHKR, FrIsNEAELE CaF, £
BT LRSI hie, Lo TUF L= vR
ATP L3tic¥shn Lic CaF, X5k % 58 X .
5uM ¥ b =vHBWiE, 01mM ATP £ F T
10mM NaF min Lz Ca 134 7% &% 01mM &
BERFE KRBT &S, ¥4 Ca-EGTA buffer
DOEHEMOZIRL FEETH -7, 10mM F HETF ¢,
CaF, ORMERIHHRT, ¥Rin Ca JEE OB,
CaF, REHEMER 5D, HiE Ca BRI, 13T —
ERfichd EE 2 bh, & CaF, LEHEO M
JWHEBEAA LR 1, ¥ F=vTFT 0l mM
Ca LEE L 1~10mM NaF 1z X 2B ci S
OEBNEL, EHFRECEEMNRE I, O
* b= v FTiZ, 10mM NaF BRI Y OB
FOERZTIRE EE - 7ch, 20 M AICL, DI,
Z O A EHEM X, EGTAl mM Ot
6 D AIF HAYWOERECHEST, B lE
THHERLY, AIFEAWL, NEABELEEANLT
Ca FHETTHRERXOER T EEL bhi. FEMO
NEEEEL/ERILTE LS, Ca Bt CaF, ofF
ETCHEROMBEZO &2 THREMINTRE IR,
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A-4, NaF WIBAEsimpas o, Caq F vickd
ER 43 Ukt

IRk S, EREA KT B (EEEX B
H—ETE)

10mM Na {43 Uk EFE#C ¢, 01mM Ll
Lo Catr vk - Tabhbe Az 3 VEH
e L, SH-7 5% F VBB CTHERL 7= 4
BEAFUETSA L, Cafiiicise Az I vRH I
T, TIFFVBOBRHAR ORI, digitonin-
permeabilized cell 2\~ C, Ca & GTP 73w 2
DOEETFTT7 5+ FVvBEREXRLhDDOT, FULE
ANEEDERLYE CHTREENRE S hi. FiL
BB & A {EEE Ca OB DAL, NBHEL
EnLbRT, Ca ZRAMEDO ERIRWEELD R S
b5 ?, 0.5mM LlEo Ca FETTO Ca
WMORABIIZER Lz Ly, EAF &A% Ca 0
RIGW X 0 5 Lic CaF, DML 0 BEZET S
EWRRB IR, ¥ = VvEETTCIL X oERE
» Ca %, Ca-EGTA buffer O¥simic X v Ca EEK
WM E &Rz Shicd, CaF, EFOn v &
BHTThBFBEOSWR AL, L EOfFER:L, F
A, NEAOBSHEEIEET[ &Rz TL, oM
vl Ca DFEETFT TEREDOSWESIE R T,
ZDE&METTO CaF, £BUT,  ORIGE S HI#En
XE 5 AREMLRE I e,

A-5, 9y FEBEEE (VPG) [CRFS=aF Y
HimEs R b=y (5-HT) ofgA

FERRE, WBZET M % KEXRK B 8
AR

VPG 2B E L, BRFIRG 2 %
CHE LTS, &E, v¥¥ VPG R\, in vitro
T=aF VHEECOWTRE Ltk 5, H50%0
MR CURENRTIRME O (ESEEHIM (0.1~0.5Hz BIT) T
EEIEB B R R ST, FIBRE LA
XD EFKEHEDI. hbOHREIXV1HY B high
pass filter (De Groat & Saum, 1976) O¥E % > T
WhEEXbRD, —, &Y DML TIXETETRMED
{ESREEHIB T D SRR I R K L,

5-HT (3~100 pM) 1%, WS+ (5~105) ik
FERBIC L A Lbie= o 5 vIEEER TR < I
L. Hl%, fast-EPSP ¥ HEKFHCHHIL, Fi
Ui LR TS B BAL D F K& BRIE LAz, 5-HT 1%
7eFra ) VEMPEENRC LD REIEED

BRLAPE LicZ &by F 7R =27 v
ERyIETs LELbNhD, LT ANREE(5~30
Hz) w SR AE 2 T Lici . S-HT g A L=
2F VERECEEY S ol D ERD,

5-HT w4+ VPG o=a2F vyHEEEDL > high
pass filter & LCOMBELMATHEEL LDz &N
REEhio.

A6 ZBOESHMER :
“RATE—, PHEBSES (RBMLERE YR
(Hi0] E4MCRTEBI L 5B RET 2.
(HE] L8 RESRE L 0HET 5.

TR BETG20 T 0 R FE % 1 B IRR C30RREHI L <
—VFAa VL - XX VT B, (HARRE
)

EEORESY, 4KS(RI1 « 243 « 4) LES%

TROWML G %.
REHL « 2REE S 5E F
n 34 1 F,
n 143 " F,
no 24 " F,
n 1«4 " Fs
o 23 " Fe

MBS EEIL A Y FTOEBEL K T OFEET
BLicdhoThb.
BWHREBITESTITIL L V60T ¥ TABTINESES
45 250 LW THLRBE L.

[ER] ZHFO L ORITESHCKREDN R WIE
EEELZ > T EBbh 5.

A-1. BT RANF—EEBHE/EJ 5 LIEHE
[T5iEE

s BB, BIFIESE, IR, k4 KE (RBA
*, B, BEW, LEHE - BERY kY
BITRECHT 5 =32 A F-HEREORBRL, 3
T2 RBBIC D LD B ENVTE D, Bk L
TahB &, AUHTRETOIEZFO=FAF —H
BEIBT I vEER V. ChEBEMEFERDD
CHETHLEEDOERINEL B, ThTBL%
BrR - ERAD SHET S LEE TERVEENET
TLES. £2°C, #HEREFLCHTUHERT S
Lt L. ZTFOHTEE,LO=XAF —HERHE
g3 E/BW =2.99-0.0489 X+ 0.0006342X2, =72 L
E:=anx—{4 % & (kcal/hr), BW : k& (kg),



E S

X . B4THEE (m/min) ThbH.

=3 AF —HEE L DRBOBFR T, BHhvictk
ENEEIN, AL=drF—-YHBKETHEH
X, TFOLBEPBCEEZRTOTHS. —FH, #
1T L O EEZO LA L R LR TR L5 &
DERTIZ, BMEINPILED 2K, =F1F -
BEIOHBEIHEIN. 22T, XFROVWTD
HERIK DO 2 R & HA L. E/BW=513xW/
Rest-3.49 % X 0t E/BW =5.26 x R/Rest-3.25, 7751
Rest, W 8 X O'RIZTh EIILMLHEE, #H1This X
OEHOLIH (#/min) THB. thboRB IV
HRFEELILBTO/, €75 ahb, =3 ¥4
BREFLChATREF IR, =275 A%{ER L.

A-8. 1 XDFAIZEHES (head-up tilt) [C&(+3
BRBHREHOEL

=REEF, HEESY, HEXE, St M R)FE
HF, ARE= (BEEKX, F4hH  RREEY

[Ef) BEHTOA &ML, 0EEAA D Head-
up tilt (HUT) %47\, BRREREEHORER IO
BREDH BRI R T RE W TRA L.

[535)] . S EEOMEMER A X T, BRRRE
PaBgtBREESC T POBRES JOHREY S
HEBES 7 — 7 AV THEE Lic. MK L OR%205
B L.

R - %%) HUT kb, RE (V), BEEE
HMEME (UosnV), o 1V % ABRIE (UnaV) 12
BB ~NB0ZET L. B3RS HUT
& h602Hn L., sl EiREIX 10mmHg DET,
BREX 10mmHg © L% R LA —F, B
BREEEYSR Lt 2T, HUT X b OB IRE
% 10mmHg €T, BIREI 10mmHg & Ui,
V, UssuV, UnaV i BAZLZBIE S ihs - o
UEogRIy, HUT i1, BhaiESsong
BIXEC L, 0B HUT 1k 5 V, UssnV, UnaV
OBV EERIEHEERTHS = EDRE IR

A-9. BTRK(HON 2 LB TFTRARALLRBE
DRk

HEXHE, =ZRER, OARS, BT Y e
BEY, PIEE— S EREX, FTEE. ) LY
T =¥ g VREFE* « ALKSKEY)

FRHERE COBE TRAK (HOD) 2R % X0, EMlim
EEEYN LEMEA~NOHRRBBZT X T &n

¥ & 129

BEShT5. SEOFERE, HOI RO A
HEL, TOREBENEICHED LMWLl Sk
SRTVLO0EBE L. THORBERAR, 18
FORRALMNYE, SEEO HOI %47\, 1EEE
LR E A TROBE RS TORERHE L. F08
B, BRiBO BB/ » %25, B FR T HOI
1, 2, 3EFRIT, 124219, 161£19, 192420 (S +
SE)Yml, FhZhAE (P<0.01) 4 Li-. FREI:
a2V bR =V 04~05ml/min CH-tD’, HOI
D1, 2, 3KHEET, ¥ 3.1+05 4.2+08,
2304 ml/min N L FEI (P<0.05) B L. Fhe
DESEHEPORDETHEE B O BERI & &
HOI w5l&ige ShicREmeEoHBEERE &
(P<0.01) BRI R R Lie. BlEX v, HOI o
FEMBITREROBLBCBGEY 55 o LGRS
Shic. oA, THCEERHOBECH L,
HOI 2= E LCRIRIGE T 2 aiEkdE 2 &
ha.

A-10. S5y MARKKEESTO TERHFCHT ZE
g

TA—, R OBEH LK % D)

Fy P ORMEERIL, RinsHoOESEES 2%
RTEBHERNR0h B, — it —k & B HEE IR
T, EEEMTEET(ARF) LS 53—k
YT 2 I CH B (PE) &8 “hb
O FR IR O EGHEE)C 3517 5 RE % BT 5 R0
—2& LT SERTHERECHT 2 BEr

P OREHIIRE TR L v BRL, BEEEK
HED D VIREZR A SRS L. TEERSI=
AR L 0B L, WHES HIE
L, AMEEDOZ O OEBES Lh Eh i L
7o, AFORCIE, B nREHIAIBIGE — S
DHRE T, THEERHIEh &3 BE o
RO REF . PHOMBEIEL, B
RREHCK U, TEERHCH LI g,
Zh b ORI BRI AT OED 5 b L oz
F—H& L.

ABORIB X B0 ES = » — = v iz EPSP,
MOBER = = — = vic IPSP R BH T 55, A
BOTHENHCHT2HED 5, WHOb Oz ©
EPSP, IPSP 2 X %% DTHA 5. %7, BEOFEHD
BHOMER R — KR OERKIHTD o F 7 2 FH
e X2 REMD 5 5. TERRSFCHT 5 B0
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L% v 7 AMED EPSP 12 X % H b Hh s,
PHOEER = - — = vICHT 5 B8 RIcERIL
<, PHOBERSCHTIHRED 25 2 X ARDWNT
RHRERFRFTHS.

A-11, EHTRER=- .-y ORTEHFOREEE
DEE

Rl e, B I, WEE— PERE EEE
BhR%, H—EE)
bhbhudtd e, WFEMoRPh TR
B IIH S h OO R B IFE B — B IR T S
CERBEH L, R TIOL S BB ERER
= o —rVOFAR LD DIENETHND B TIE
BEBEIR = o —r» v ventral group % 7z 3 nucl
retroambigualis 3T #%, dorsal group @ ventrolateral
nucléus of solitary tract & Bétzinger complex & X
¥ % nucleus retrofacialis JT g5 CHE—IER = o — &
VB B L, A0 B OB HER LoD,
NRERA K & BT O 2 DRSS BT Lic. %
to, BETHRA~EMASE 3 L O EREENELLLE
L, ZOROEE = 2 —» VIEBOEBERE LR
Lic. TORER, EHFR=.—» VX TE
AB E—FICERRELT 50, —HOBE= . — =
VOB EEE B L, AP U TR
FREM BB R T 5 2 L X » TRBEREL —R
HCETIR W3 EFHB L. The k- TTF
IRE—AEAEAEAEA L, RSB OAOHES
K EED LD, FEIIFEEEE L, REY
Bi < DB - T D EE 2 BB R H S h
fo. D XHE, MR = o — v IEE) O RS
BRI TEFORR S v 77 I v/ O—EThDLE
zbhb.

A-12, 4 v a—0O4 F0-18 LIEEEFEHRTF |
BHERANOBEERICLDBRENH

FIEZ R, Kk #, Plata-Salaman, C. R. (JuMM
X, B, sE—g88) :

i & kR & OROHEEH bR TV 5, B
Bixf vax—nAF 18 LIEEHERERTEERL
RIECRTEHECBES TS, Vavervie VEB
BREMET @hTNF) ¢va2veEdrvie b vE—
A% v-180hIl-18)% 5 » FIKBENCHEEAT S
LIEAWESRE 5. thiL-18 OdiREEEALT v &
* 7 v v | OpRERKRGCEELT, ikt

b 4

BE LU X 03 ERE o rhTNF < rhiL-1 8 ORA#
B35l EHThH-To. SHPINEBETHVESR
KB CE#E=—r v R HEE X ke thTNF &
thIL-1 8 BBRKTHABED 71 =2 — AEtk = 2 —
v VEEBCIE U, RIBOERL, 112335,
BERFRT 106,94 (mean+S. D.) Th o7 JERH
D= a—r vORZEIBELE LIS, Sra—2A
& = 2 — e viEes L USRI R bhich
RIGOYIT, 581254, FEisifl, 54+
2655 TH -1,

w12,

A-13, Acidic Fibroblast Growth Factor (aFGF)
Participation in the Regulation of Feeding

C. R. Plata-Salaman, *K. Hanai, Y. Kai and Y.
Oomura (Department of Physiology, Faculty of
Medicine, Kyushu University)

Acidic fibroblast growth factor (aFGF) is present
throughout the nervous system, acts as a mitogen
and is a survival, neurotrophic agent iz vifro. How-
ever, the in vivo role (S) of aFGF in the nervous
system is not known.

In this report we show that an aFGF-like activi-
ty increases in the cerebrospinal fluid of rats after
feeding, or after intraperitoneal injection of glu-
cose. This aFGF-like activity was investigated
using a bioassay system, that is the depression of
the feeding response of hydra which is sensitive
and specific to the presence of aFGF. Heparin affini-
ty chromatographic analysis of the cerebrospinal
fluid obtained after feeding revealed a chemical
nature similar to that of aFGF. When aFGF was
infused intracerebroventricularly to rats, food in-
take was suppressed. This effect was specific since
food intake was suppressed during the nighttime,
but either did not change or was increased during
the daytime. A normal recovery occurred on the
post-infusion days. The central infusion of inac-
tivated aFGF, and the peripheral administration
of aFGF were without effect. Electrophoretically
applied aFGF specifically suppressed the activity
of the glucose-sensitive neurons in the lateral
hypothalamic area (an important site in the regula-
tion of feeding), with little effect on the glucose-

insensitive neurons.



Thus, aFGF may be one of the regulatory signals
inducing satiation during feeding, by a direct
action in the central nervous system. It is also
interesting that the increase of aFGF in the cere-
brospinal fluid after feeding might participate in
the development of cerebral arterio- and/or athero-
sclerosis, since aFGF is a potent mitogen for

endothelial and vascular smooth muscle cells.

A-14, B0 V- RFTIEIC L2 BEBRIED
e

KE A, NEEE (RWK, BED, BUEER)

(1) HBEKWE « BIGK T (PO/AH), #HEKT
#(PH), ikt % &k 9 » %, Power
70mW, FREERRS 40 Ar v—¥ XA RFTmEY
ffotz. PO/AH OINRT, EWBBERIGSREL
L, BRROEELTHENRED LRI

() G (ORF) & PO/AH %, 45, 70,
90 mW TLOHMH v — IR L, BRBRICOH %
RA&fc. PO/AH jnfeciy, 45mW THANEE B L
F (5.48£0.7°C) FEREIHEM (73+9min~!) T L HE
I5iR (—033+0.05C), %R (—0.47+£0.09C) O T
MERHbRI. oL, WERECEEZEDE
Thote. ORF JRTiL, 70mW %703 90mW ¢
BHRBRIENFE Lic. Lo L, PO/AH miBic -,
BN RER LA IEN T, EBR BROFELTH
Tikigd -t PO/AH MRRFC OB OE TS
Bk o th’, ORF iR ciaOdago W 4 (58%
11 bpm) BEWTH o7c. Zhid, KEMEFA~DE
BLELZ I,

(I) PO/AH B L 2mm OfERRFTMETS &
MR OZIEIM Lic, ORI, Svis vI/REE
BMEAH /v BOE B IRIRRAE X 0B\, i, -8
VT4 v I RBOBRIABOLER S AT E03E
z2bhd, 5%, ILREBRYELRRETS.

A-15, RERXBEH—RTH TV ELCHITIRT
BOREMEONE

B OBEL, BARER, KE M MEES (RIEX,
BEDE, BIEAR)

EAOERJEEL LT, AEABEN E & (Ca-
pacitance Hygrometry) RYPLHIN TV % 25, £
BIEEMBNERE IR ToRWD, R RBHN T
BRCHE SN TWARTER. 4EH, FERARE

w8 131

R » 7R BT B RTREOKE B O
CH I le B R YRS, BFROEMLIE & i &
L, SRR LOFRY: « RGBT EHCEL, i
A RBSIT B RBITREE OREBEICE A %+ & &
fo. &dR28C, BE60% D ALRKSRER THBE DT
THRREFHM @3CHK, 304) AW LRETFHR
L, ¥—& 2357 ; —, RERNEBEH KT Fr
B X ) RITHER, AT E o R, Wk 2o
), BB (5 5MH) ORTE L &k 4 BEBBIRE
LRREEE L, EABEBREORECES LICRTY 7
2 VOEICD 5 /Ml b e O EFO -
~JFR30C, 0.45% NaCl % —EEHEA LIERE
1 g A AT R LIRIERER & L, REMICILRITR
% mg/cm?emin O FTRE Lic. RIER L5 HIT
VRS, RFRME ORIy — €757 4 — X BIE
BELE—8, FRFEOLEMNENTIETHS
5, RIFFHCBD TR FRTHD L ELD.

A-16, 5y FEBMANROILENHOLEH
IWER=, HHEZER GEEEX, EHEE)
[HE) BEAANE, WE~RATHHEY v il

 BREATAERELRTCHBHBMBEOLE)OE R

LxfT-r. ()] BBEAMGOFERTOT » +&
I it (B BIIRS B D IEAEINR ), PIBRILE (B iz,
ISR AR IAH) &V A ¥y 75— MfECRlE L
fo. (R RO ®KIn TS, BEEEIRNTE,
MR B B, 6.71:21.49 ml/mine100 gk,
4.55+1.21 ml/mine100 g {& =, 1.30+£0.18ml/min+100 g
HBETHD, 2 CHRBEL LRI HREBATICE D,
7.90£1.65 ml/mine100 g # &, 3.0241.42ml/min+100 g
fAT, 0.93:0.05ml/mine100 g kEicre b, HBIFIM¥E
L18% 3L, BEKEIIRLE, Bk thth,
34%, 20%WA Lic. &, FiBMIKOBEIS LD ¥ ¥
Y v RADEBEEETHE L, NERD Y v-2090%,
VA D Y v A DI0YRBECHAT S & LT, BHA
O RE ) v OEBEFHET I L, 2 THBRY
LR SEHEHBATCIY, WEY v 325%B L
too =7, 2 CHEBRY LA Ik, MLl
B vRDOEPERIY Thote.  [REHR] BEE T
B MPEFMOEBRIGE V) vt 2 5 BERK
T EAREE I R,
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A-11, {k;B & ABR (auditory brain-stem re-
sponse) DEE)

“EEEESY, SHEFT (EEEX B, RKER
FEERE « PR AL BEF)

ABR O£ EARRC lafency 2GBET S Z &
BHBR TS, SEIER b EHBE E UKBRC
XoiiR L, AR EEBRYERYCHE L, &R
DEF & ABR Dlafency DL DT HENT 5 &,
lafency OZE{LITABROEIIE VB & 2R L.
AERE ABR o [-1I, [-Vo® inferpeak lafency
LT O X5 s MBI R R Lic,

log( 1-1I) : —0.0502+0.0085*
Q;,=1.65+0.15

log( 1-V) : —0.0393+0.0044*
Q,=1.48+0.007 #p<0.05

e [ - 9> generafor IABDERIZ L
MMl ALE LilnE s 2 <, 1 -VEDZhEF M o
I E LINRED DI WAL T H 5. Lichis
T BOhRERTO Qs s L, N
WCMmEE D % AL Al & iR U4 s
RTHDEEZ Bl

A-18. HBSTUHHEICLDEIF/ VB D-7
I /BB BRoTEL LB
ZHE=, EE OB BKK B, B4l
o) VL7 S vBEETHALED-7 BTk
B#EDAO)D 7 =4 vilw iF/ vig 1 1 CREL
800 nm X b EFEER ¥ T v — FIigHATRENR I H
TS, EEEB O pH RN L Z OE SRR
ik 7w b vabnllET s oot SRk
VH Y ThHER Y VERIZERC S m b v L
HhFA VI CREETH LR TRT2L0THS, &
fo, EAvEvEEEFA4DT7 3 vOILEFF T DAO %~
AFayA7 o4 P CTRILT S ERABOBEAEKRIEL
te. COEEEOEMBERIE T D K i (632.8
m) £ L BT~ v ARY P ARIE Lic. 18 A
X7 P ADEHIBS YT Y VIR ECAEVEEE T $ v
LHEUIA I 7BRTHY, TDA1 3 7 BRI e b v
Hmlich 54 vHTHLZ EHHBILLE. Zhbo
BHAEGEHBCIZb L 1E LT, BHBEHHIENC
e <, V#v VORFFRFOEHETE DAO 07 =
VT 5 RE R vONOREDZLER L o
BESIINEELEZ bhb, o DAO g F
BYILT A TR bICESRTGIEBITT 50 &

L &

%EO,L%UﬁvFﬁ%ﬁ?éats#/vﬂma
FE¥BDE, TDX5DAO w3 v UKV
LEGREMRT AR IDEENE L LK K-
7o,

A-19, HEEREBICLDHBEER MY S 1Y
kB2 —0lEBRNT

HERS, AR, MEER, JULEYE, hEkE
& BAHE, AN BB L U B
BT, HAEE, BAERET EE E (BEWEX,
B, $£4EM)

FRIEEME b ) S v v A Ve € g — (ASTI) (LM IE
e R FAIEMEE B & CIliic B 1) B 2 oGt B
HB3oz bbb o Tk haEiEEO— 2 TH S
2%, FOEBEZRICOWTULIR E A by o Tk
L. ABEMEROMINCEI oL B A ER R LV
EHEBRBRC BT 551 « BECOWT, #il ASTI
Pitkw IR L a2 TR Lie, IEEAMK
TBEOEMRME, § - KBoKERERE %
YHIE R, =279 v, BEOERBRYLE K
D7) 7 MR ASTL S RGN RS bivie, B
BB\ TR & A EDBIDBIETH » fes,
B o M N ASTIIZER S & 3= CH
Jast o ME L BET R AEr A bR Bk
DRI Dk EHEI R, © ASTHIEED
SERRME X pEEtXhD. @ BYertds4edo
BifigsRE D —Ha it o T B, @ Ml oREE, B
5, HpL LB L CWATREES 0. @ Efi
DRIFECRT B LMD RKIE & LRI M LT L
%.

A-20, & SH5EOERLZORRICDOINT
WA, KRE K KEFFES, BHE*(EL
K, BRI B, STAEY . Uik, B, B
{L2E**)

= A F I OPLOEER D Na @iy LA &
BEWSBE B TAF 2 557 (T 7 BE)
DML (0.1 mg/ml) W &R B Ef %R
wf Ufe. fo gk BALIE 1M OERAT—30 mV
A HET B D MR BAL O SEIE 3 T IR & R
Lz, #REER (EPP) OB BICHE > T 4 T
B0 ILEMORPT L hrh b EIEEETH
St oIk E & EPP ok & X0RFE S EPP
OEHRALT —1TmV (A TH %, BREE LA



(0.3 mg/ml) XBTHZDEMRIELR,I T, Bk
VFFATED A & VI ERERY Lt &
Ezbhic, MREERDPLOEEPEREDIZEAL
PEINnh o1, B = VB HHIHERHEOBIEE
PLxEOERE 90%) 517, BRfEo LR, BHE
DT EBALMEE SR, MOBREREATS
LEHMMRRBEOERR LA Y ThhubDEEL
bha, HE% CM v e—A, DEAE il r — 2,
A FRFYTRELFOHEGRICID BH & T-
. ZOREERYT 7 IVAT <A FrABRIKEIET
MEREET 7, B S v FEFE <A F—1
v VBB b, Eeiiiibicd & —oRFERinz
BUNENRSD T LM i

A-21, 75% VD Ry — RO RAMERINICHT
35 ,
EaEL, WHEFET HFAR4E, HE EBoX,
B, #4H)
HEREZEZWE (EP) RREEXRE X527 T
, MEEBEST 2 — 5 —OFEBTREINLE/-AR
EhBIER T EAMbR TS, —F, 4 EP
X7 S5F PV (AA) 7 Ay — FRIRELT, F0OR
HMEYW D 1o, prostaglandin E, (PGE,) #% final
mediator & UTRBEYFE X5 LT BN R B
IhT&k, £ T4HE, KL EP R X238BHEK
EFBE, PGE 2ihnd:15 AARBEY VB H
LTW3h & 5% EP, PGE, AA 510 AA
CASCADE ofFIHEF AV THF L. £ O fE
B, EP ihai#Egk, WA, o, 74 7Y —rVRE,
LT, BB EHER- T &, PGE, TizE
HERS 2= Z—RE ST BFHERIRNE EHRE
hic, b, AA REBEYS, Mgk &, 74
TV = VEOEBCRBEFR LRV &b b s
fo. L L, MSEHRE HmEREOEEICIL, AA R
HEYOBENTFRINL, =5 LRI, Akl
Ry, £S5 2 =& =0 F_CEBT 5 E0NE
ThB EVIBARRIITE, AA RBEDT, A
FMRJGO mediator & LTHENN TR C &2 RET
5hDEELZLRD.

A-22, YyavEF YV MIL-1 BHUICVaAVYEFY
b TNF (& 358 ’

WHET, 2L FARE, L BOUnX,
B, $48)

w & 133

NELFESYE (EP) R4S RN B o fEl 2 FF
Ly A bh A vO—FETH5 interleukin-1 (IL-1) &
A—WEThs ENHBA LKL, Ely M A4 VD
iz tumor-necrosis factor (TNF) R4 v & —7 = »

D r VR ERBREECEL C EAMbhTE R £ T,

etV aveEFrviIL-la bRy avEFV
b TNF % T, KD in vitro TEEShi
EP & X % R#is b MM K G (APR) &R—K
RORIENRZNBDOFA b h A VTRETINED D
BT, FOREE, IL-1a(0.5 pg/kg), TNF(2 pg/
kg) & v v FOBIRACEE Lic & X BENFEENF
B, IL-1a(2pg/kg), TNF (10 pg/kg) D8 5 1T
X o T EMREEN L LRI, $h APR oW Tt
IL-1 @ bl TNF #5%240500i3, EP & ¥
»i2{ BT APR oFHEEHE L, TNF HE5%K
8 IR TIX EP L1 - RAD APR @ Wi
X IL-1a, 5\ ik TNF OE=NERKSC X
5T &b BRI OB\ BEERED L LRI
APR i3 IL-1 @ ORNEREET X » CTHEE LI,
TNF #5Ti1 ¥ » i BB S hinh » k.

A-23. Fura-2 o#EfasiycifEElc & D% 8 AR
A Ca** o#bELoiRH

RESE BREX B, F—4H)

Fura2 B iBas~V — 735 L4098 Ca® ERIGL
TR (340 nm i) OBERE BB L, T hidfile
Py Ca?t JBREE ((Ca2*);) FRIZ X5 fura2 ¥EOHEM
OWT LD, D, fura2 O Y — 7% [Cat]:
OV, REMEHEOEE LS. 41, fura
20 — 2 EBRTAHEXRVEL, ThERAWT
TPA X B4 vAY v WHERc K5 (Ca*l: @
BESERNCEE L. TPA X, Fo b VAR
7 —=Xpre—vi{tIhi B ffakE RINm5F 2
DA VAY vERERL, AR (Ca¥ ]l #ntd
o b Lic. Hlast Ca2t grEix (Ca?t)ly EREAM VA
Y v RN, TPA »(Ca¥); ER®AL
THWEET = LR R & h o, Probenecid # 71k
Sulfinpyrazone (% fura2 0y — 2 #Ed 38, 3045
Fo (Ca® )i OIEFERBIERTRES L, LT OKBEN
Bohi, (1) TPA kX5 [Ca?)i HiZ—@#:T5
SRIZEHIEVRAVCRADERL, 1 vAY V5
35 HBHEm B EhS. (2 Ct R K F
T5% K flg e i L¢, TPA X% [Ca*); #
MEB0SHEH /P IVCESEL LT A v A Y YU
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FIBIIT Bk E s, 3) TPA D4 v A Y V4R
WIERR, Catt &3 5 —oD0RFHELE LT w5
LorEZ bR,

A-24, BELAY2TO55F HEIRICHT S
773 /EEoER

fiok i (BEZEBEX, H—4H)

r 73 7B (GABA) i FRANEMGT S -
7T VERERHS L%, GABAD T r T v 5 v
BB B LT, ARSI ik R A o> —F
TH% GHI/B6 Mg THIEL 7 Eh T 5233l e
WET I, FoThhbRIEN R v~ O FEEH]
EDLOME LB L 7 v 5 2 F v bilas
Wy, S, 75 v TR LD GABA ORBR R T
PN R T v 5 7 7 v WL & FE X
Nich DEDCTORIT T, ERTIEFR 1 4+ i1
OFERA A v EELONBA A VRET -1
JREALEE T C GABA 5. (1-30 pM) i X b JT
IAEDFE R A EROP & ¥ oRmrElE shi.
7 A R ATV GABA Fl_DO A7 FF AL2D
o Lorentzian BAKZ best-fit 32 = &2 7o,
ZhEDRDBENRDEF 4 VEADFEBE 0 ik 46 ms
& 345ms Thoto, ¥, GABAy D7 T =A T
H% muscimol Tl GABA L LRGN EBR
77, GABAg 7 =2 THh5b baclofen TLIzhH
Mieh otz GABA CTHild I hi-KJEAS bicuculline
Tk bhic. Fi, MAEF . vAATELRB 2
VE 7 &V ARR20DS 7 o T B EOKERIE, GABA
N w57 F VUK LT GABAL 456 % 4
LT w573 vRicly LOnb o ERFRBLT
W5,

A-25. 9 O H T AR AR T DIRENERIIC &
SHmEEA Ca*t BEZTILDE)EE

TEREHE, AT (EEBERR, $EH)
TRBYEAL T4 OB Ca* A I X % Hikapy Ca?
PR ((Ca? 1) o b 280, Ca2t $57R3Th 5 fura-2
EHOCTHEL, UTOFTR %% 4. iR
[Ca®)s XBEFIAK X% $ELSTT191000M T
Bole. EFYV vF -, BEOEDEMIT L 5
(Ca?]; Iy, BB X v#9nM, FhZ 0k
BRI 41 B CTh 7. 20nM TEA-Y v o5 —Herh
TRHIEBEA O FRFHOILRIZ X b, Th b
CHEMN, FEE L 250M, 2228 & ot HMREOED)

b 4

B LB [Ca? )i oA HLERS BEN OE G
ERIG LT e REVEMLOBEIEINT 2 & (Ca® )
WNGIEKE L 7o B EEIRA O A 100 L Es
LTh—ED{EEH L. —JF [(Ca*]i Z{b o Hhs
FNIIEB)EALO BT IS U TR Le. MRBOFEEIEM
12 &% (Ca?* )i B boRHaER e LB bh i
I T (Ca?* )i Zb BRI D FFEREIC
FWTERMBEEBEEEVERL, (Ca¥*)i &L 7
5 Ll Cat o life time MERT D & & IRE
Lic. Zhidfilam e ms (Ca¥ ) 2 FiFai5E L
TOHEDZIL LT, Hifustr b0 Ca? FHANKS
B EMWDRAL Cat AN L, By
[Ca¥*)i DV_ABHIFTHZ LHFTTHEELD
5.

A-26, 9L H T NRBGREERICETD LAY
VREBCEWREBICLZA T U F ¢ 2L OFIHE
LA BRA—, ABET (AR, FUE
)
A AR AR M — N BT & B IR AL R s
®IGH L, slow EPSP D3zl b5T 5 <20 ) v
TR X DA F vF ¢ FAHEEEY ST L., <A
7Y vOERIRMC X b e h, —70mV CiEEAL
Ehd K E (v) 23 2M-2 1 7, 0mV o
MR B R T2 v &7 5 v A% (Go) % 7~ 3 D-
247, BRIV2O0RAHMOIFDO2 1 7 bhHo
72 ARERNEEAS> M B X0D-214 70 Kd ix %
NZhH 025 M, 3 uM TH b, ZhbOERARFNY
PHEERIC & b ZAFERD 2 TIEb blgh » .
AN Y VEEED M, v x4 FREFTH D
pirenzepine MEEE T~A» Y vOME L O'D-%
4 FERMLCIAETE A, MPAEFITHSB AF-DX
116 EEEEYE L. CFr—YoE sl T Hh 5
Oleoylacetylglycerol (50 uM), Phorborester dibuty-
late (1 yM) X =AH YV v EREEOERETRL, ULn
b TEOERCEFBE S A bk, BBEHIDO H-7(200
#M) TLBREEIALEE U7 Tix Im blocker @ Ba?t
DIEMIZE L LTR AR ) VIZ X BRI IH S
oo LAk X b slow EPSP I M, &4 FD<AN Y v
GEREF A 7 b = fRH - C F I — Y EM-GM,
Go # + A DM, BInof#EE o —MOE R R

-7z,



B-1. xIEREERMEORFHENL 74

BREZ, RFEE, BYRN KEEA B, &
—EB « XEKRK, B, BTFHEEEY

* = QERIRMRSE (EEG), IREREE) (EOG), kX
CEEEHER (EMG) X b HEIRERE B O BRI AL
ZHRBDC, (=2 vt.—22AW-BEIBT >
AFABRMELI., COVAT AL EREX 2D
EEG, EOG, EMG % real time \H#iFMHT 5 = &
M T& 5. EEG T interval histogram ¥z X » T 0,
0, a, B, v ¥ XV spindle @ 6 Pz L, SIBEE
P RIE—RR R X b, ¥ 7c spindle 1% -2
F—VERBEC Lo THRIE L. chbo B
EOG & EMG offifEXfAaahe5b LIt L » T,
5 FEDRENR B R B f—active waking (AW), quiet
waking (QW), slow wave sleepl (SWS-1), slow
wave sleep 2 (SWS-2), ¥ XU REM sleep(REM)—
PEHBHE SR, AV AT A1 X BHE L REHE
L D—FEIE, AW 23 89.7+7.8%, QW 68.9+10.4%,
SWS'-1 69.54+8.3%, SWS-2 97.1+1.8% % X' REM
90.2+4.1%C, BEIREEED LRI ¥\ T 1L 88.8%
36%THotz. ZD LB SWS-2 & REM iR\
TR —BENE B, QW & SWS-1
BB IZOYCEE > Tk b, TR IZOWT
REHRIHLRBRHZED I,

B-2. HOH kD CNV OFEBOETICOLT

HWHEZH, MR B EESEES EEEKX GH
kL)

HEFAHBLOBEENCARERORL, 5 oRkfED
ETZd76 L, £BFARIII N SOLEEMNEL
B RBTHESEEELN (CNV) ORBET20 %%
2% £ THOHHAER X5 CNV DIRIEET O
FxLbR2lowie, 46 VDT fFER I 5 KUK
& oBiRE B Lic. 5 BRI BOHEEIELT
ol BRE A VDT {EEROEE: X BHEE
ZZOBME DCTF—Fva— FRE L. £orh
DHRERBRL RCHEEOBEVEORE L EVEOE
BEx G 2EMEPH UCHE Lie, £0E, &
WEFO I L EVCEOIE I, BOHEER{TIE
¥ LOMWESTRT CNV ERHEER A bR, i,
HOHEERTHRL, RIGHEOEVEADRVES
HIRBETIBE IR, & OETIREER S HBIES
ThRBL bR, DEOKEE, BCHEECLS
CNV JRigD{E TiZ, Distraction % Kk Ui R IiGHERE

w #® 135

DIERT L > TR > b DTV EXTRE I
7.

B-3. 5—F ¢+ xNEHKO7 ¥ 0 FWMFECLD
teal time To&iF

HREF, ABER, *HPX—F EEEX H=
A o FEKR, BUBE, mHRALEY)

B—F ¢ XV ORRH IR OZE(LE Y 74 2 4
ACHITTAHEEBBEOT v 2 IC ORSBHOIG
FARIX-THRELL. Ao FIr5v77vInhbo
HWHEHEET7 v 7@ L, %+ o H 7% Schmitt
trigger THEMBECER LLBERS L, TOoHI % B
HRE L, TOEBRI-TT77 v 7B KDER
WL, AUF—2%avEa.—2fnCRodiE
HEREL, ELDTRI—HE L. ZOEBERX-»TE
Bhie—7 » X VOEHRERENCHEET I N
THETHY, EPEDOE—F ¢ X A ~OIERZRE
CAZ Y —=v 2/ TELHZ L%, BEbhbhI#ER
BHEDTNB RS Y VREZEW KT F 5 XV EHICR
T ENTE L.

B-4, #E @AY

B-5. £ E v MOEFOIE & EMERHICHT D
elastase O{EH

“EEERHE, 47 B, FE E, CBHEELY (KH5
BRoK, A« B fRHEr)

Elastase (ELA) {13 HEDO X 45 elastin D43 fF
BEFTHhHAB, bhbhitere, 'MEHRABEG B X
O HEELE R E FY ELA O%E% # 5 L 7.
3x10~*g/ml © ELA 13 —BicF45E (DT) 23
KEIeEIEET) (RT) 2HE8 ¢ 1225, 3x1075 g/ml
DELA i3 DT, RT L 55 L. =@ RT @4
, EERT RS O ONETHEREONIc X5 &%
zbhi., TRz OLET T DT © RT KD
P {EF L7z, ELA 3x104g/ml) &k 5—38
@ DT #fnik atenolol(10-% g/mi), ouabain(10-? M),
ryanodiue (107 M) FEFCTH I I hichr o7 L
2 LEEOEHRROBREN EEER> D, ELA (3%
10t g/ml) 1% Ica B$20% N5 2B L, &K
Fioo—ftE DT HRIEADREEAD—> L LT Iea O
oSN TRBE IR '
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B-6. FUIRERISRETUEE CRRICHT B LECER OB
HENERRSE OKE

“WIREEER, Sak—R (WK, B, $—4:3)

FURIRBERETTHE 5 » b (Hyperthyroid, H)(600 pg/
kg, e, 10 ) MHALER X % Ouabain ©
FEMEZEIEAS, IEH 7 » b (Euthyroid, E)o X hic
HARBHE LWL ExRY, olRR W GR
L.

1) Milufc s T, HTREE~IEE oMk
(420%), TPT offfi (424%), 1/2 shigRRR O Hifi
(426%) M b te. 2) Ouabain 108 M 2
10°M ¥C, WTFhoBRErsWTHHIRER X
BECREF L. 8) CoQ,, 5 (20mg/kg, ik,
10RR) wx b, Ewxxtds Ouabain O, #
FELUinwh DIENEEEIRD BRisd - feh’, H
TREDORGAR L. 4) EEET(345~104)
DI TIWA T H T, Oy FRERINC X 2 Ui 7 161
BEH T, CoQy 5L Y HoZ h b O KIET
Ew gl L. 5 LGOEH ATP BEXETH
20 uM/gedryweight, HTix#13 uM Th b, CoQ,y
BHIC X b HOEREDFhicml Lz, 6) #ifast
K*54mM, X026 mM o & %, #ifast Catt o
25mM A5 10mM % COZALTONEE @
FThLIHTHM o7, DEDFER LD, HTk ATP
BENBA L TR, Tz Na-Ca T L 5%
Catt ADREE, HouiE, Catt fFmdi~o Catt
EDRBENFY LTWBZ ENEL BRS.

B-1. M E v MOREFEEIEMICKT B apamin

DR
plIl E, bk E, Am B (ROEK KB, $
A H)

Ret o P 7s & ¢ Ca?*-dependent K+ clannel
EHHICH D apamin OB FE%, €T, MOEILR
W (ZHE) B X O BEMIAEAR CIRE L. [J7i])
% M0 A3, 54 mM K+, 1.8mM Ca* % &i;
nomal Tyrode ¥WH#EHE T, {RE36.5C, RIHIAEE 0.5 Hz
C{Ti »7z. Slow response DEEAL, 21.6 mM K+
1210~ M isoproterenol ¥ fnx Tt »te. —H, =
57— CUBTHE ORI E—MERCH L, -y
F7 5 v 7RY 7 ARGIEEY AT, MIRNER L
e A WE L. #3586 1% 02 Hz, JRE330~
2C T »7e. [KSR] Apamin 1%, H—#HieEA
Ti, BEEA EEERCREELE RS2 e -

o, Sk T, fast response WKR\WT,
ITEAL 284, EEEA RGN (APD) &Mk S
Bk Linl, FRPCRE LB EE -
7-. Slow response DEERTIE, FEIEA, WiEHI
HLehy, BEEM TR, TS BN REOED
I, APD 0FfEIFATH - T, BHIL 2 et
WS, apamin (LE DHRITHIL O Bk BRI
WL Zhix, Ca? clannel blocher (D-600) & (X
RIsH G THB.  [F5HH] Apamin 1%, ZAIA0LE
s\ Tl K+ conductance % i & % & Hid
XhA. ok, H—0OEYC apamin DRI L BRI
ook, TOEHMMLOKIEC L 5D THAH.

B-8. 5 NEWETBHE SIS ORRNE
it

VE OB, CRAIE— (RBAK, B, #TEH)
THELEV O OIS TR ALY, MR X O s
3T, FOBERSCEEIETDZ ENHBR T
5. 5, PO, SOOI LL, HEE
BILIEB) R FEIRERNY, 100~150 msec TH 5 7%,
1BHILAK 20msec & T 5. & ORFGBREIC &
DX SRFIEELTCHELELNMTT B d
1, ¥FMEYEIR Lk, AWEREIIF—TH
BT TEBHEMNED X 5 ELE LT LR
WEAT o7 ALFRT o P ORRILON X 0 OEN &M
YL, ZoPhFEBHET » PEEETCBML, &R
HIE T B AL O AL AR TRIE Ui, Bk
7~10H T2, BHEMOHEBIBERTHB, L
R 5 EAER L, 30~40H Biziy, HREA
bilcoie. zo k&, BROHMABIL, PHESRL
HE->TWBHZ EREE L BREOHL, WTho
BrAicd 7 e 2 ) vIRRIG LT, EEEMA G
Liz. 2 a=vx7 ) vt LT, Bm#%20~30H
TR L, LLEOfEE X b, FRER X o HAeR )
IO OBESRIEB O RENELTE, HETELD
EFNBEST 5 LTRSS R,

B-9. ENEy MEFERICETIH I A VEE
R RIRAR E BT

FEwN, RBEAR— UK, B, Ho4mHE)

Ca BAMLHTEF DMK SR) B REREME
0 Ca BHAF4: UBEEM SR b h i s
T, ZOhCHIIREIYEAN A X TE i (T1) 1% Na-Ca
exchange LPBIET5% L OFw»H B, —J7 SR 134



-
¥ &

BERYIRAE TR S R v~ T Ca EH LT
WHEWSIHENRSH DN, TOEBENERIIPELNT
7t 20 X 51 SR DAEBHEIECIX Ik RO
b5 LB, Hiciiao Ca homeostasis &
WS B B T OTEIREEE & OBIGRE DA S
HUEMRSS 5. FoT SR Biko Ca pHEERK
L, ED X5 RERKN, HEMNESHEZYOERCT
PRSI, EAE, P BEEOEHERCRELR
ETRRES 7 = A v (caf) {FH ¢ EEREL
B L, caf 3AVEEEH THEEONREE
WEREICLY, chid ACHIECHETSLE
AL 2IRONAEEN (PIC) WER ST 5
ORREEh%. PIC OFHEAIL0~—20mV T
D E 7 xvAL250~350pS THo7:. Na %
Tris CE#T% & PIC 1344k Licdd Li TikE4&L
felrotc, Lo L Ni i X bk < i X i, PIC
FAEP iR Ca EARTT > &L OREFEI M
L, BB sr2kbricthd BEFEIHEINL
fo. —J7 caf fER Tefila D7 EBE Y ERCE L
F DM OBERRIFLT B &, PIC DIRIEILHL L
2o TN DREFE R Lic.

B-10. # 4 IMRBIEKICLDEIEY MOEBHAME
i K B0 BAEFE LB O

BREET, EEF R KR 4 BREBR WX,
B, $#£4m)

ELE y P B—DEHRRCA 1 LR X B
BENEEELEATA L, AEEBRIIEE psec L)
Wic#i b, PR EEHK B KRR S
LBBYEERET LS LN THS. SHLIAK
ORAF vEBETH EAREERKERIHEL2H
SEZEFALT ZOFBOEROEBRERDHZ &
Trh, RASBRKERYEg cEL. SaEER
Mg EAETNIN 0 mV FEOBMAS Ex I &
BB BERs L, BRIO VA2 bIEE
D, BEERERCERLIhS, Zhicd U Ee X b
2R A BRI HBHE IR BRI, BRI
CHRAEERVAAERY, I bEEEREE
HibT o0 a bRk, BROBEEEEER(ERE
WEMTHRE 2 E—IEEBR cEL Ih, TOREK
12 1~2msec LIEHWIR/NIL, REMVELL % 13
CERLDEL ot ThHDFR I h A EER
KEHOBTME, F+ v 2 L0MEREc LD
R AT % 2 LA TE L

W& 137

B-11. EJILE v bf Na-Ca THREROFEER
DBE

BiE Y, EEMAN, TEER Oulk B £
EH . BECA, B, $H—HEH)

EAE y bOBELEHHEOEEN 2 MR ER
F Whole cell clamp g% W CE & L 7. #lAA
Nat* HFETEANK Ca?t 52 5 LA AE BRI RE
T5. ZofE Ca¥t REFWERITEEME Na-Ca 37
BEMC X5 &SR TW BB L0HERMORTE L
HER Dot Tiobb T OER—EEME BRI &
EHCEB L, RoTLoMEBEL HgEAXE
Bi%, £2C3Na-1Caitith LFUINDFHE
rEfRREME UUNRIR Ca?t 252 % L 2O
REMELEEAEHAR LI K Ca 1 —
FRIOBEZXES LT IS hic. chboz X
h Z OBEHEEMEO B MK F 2k, il
Ca¥* BEDO AL Nat BEORAC LIS DEEL
Bhic, REBMLER LOPHEME LBREEH
BOBELERABIC LK Ca 52 5. £ L
THEFITHS Nitt 2L, ZORBEOER
BERBORTA X Y MEBMEZAE Lic. £OWERE
LB EOPHEM & I —~FK L, AW Ca® &KiF
WA R E B Na-Ca THBHCH D, FO3cHh
K131 THDHZ ENHETETE

B-12, BEMBEEREOIERIIIFRATD ?

WA EE, Ribigy, BER— Uil B £
BB AT
LYW, £D EDsy &RK—IEBE LIRS X
SHBET B &b, FHERMCERE/ERL, &
BEUEREINET 5 LEL bR TS, Lo, Ha
ORI T A EAD, Ex ORBIEC L b
Rigbo PR TE D, BEMRERLRESh
T3,

bhvbiul, 7277 CEEMRMREE AT, 4
WRN SRR X h Fl—fle L-7 2 2 3 VR (Glu)
DEDDWTCTxFAay v (ACh) B E L, 7n
4 FEWH (Iee) 235K L. HERMYLSHHE b
VYDTZhbO Le kAT BHREOERIC OV THRE
Lz,

= b U VIZEEE Glu (0.03~01mM) CHEIh
% L %K L, ACh-L. (ACh : 0.003~1 mM) % #J
FLie. ZhbOBHRIBEKEETHD, 2mM =
v7 v T Glu-le 138 1.5f% 1/ b, ACh-Ie (T
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Mk L.

Fl—Man Bt 7 =22 M kb e RT3
DX =t VVOHEOERE, ThXho) v
F— o F o FOBRAERHT DR el R RS
5.

B-13. ;&f CA 1, CA3 #{FEROBRXICHT S
BRUREZEOER

HOGEREY, EEEATR, BRI (AEPKK,
R, BE—I* o PMAHESRI)

5y MEERA S 4 ABEAREIER L, CAL, CAS ik
AR D MR N TSR 2 1T 70, FHFSPE R SR 0 BLEE Y
BEEA W A7 v b /57 4 BETHRNE LD,
RS AR O B RER KT A ERERE L, B
ToEREEL BREBELHT X b halothane
(0.2~0.9mM), isoflurane (0.3~0.8 mM), enflurane
(04~14mM) i, CA1l SEAHIIEOBIIENES .
p.sDsEESLEIETR, HFEMRBRKEE Y
— @YX, ME L. BREERKO—E
PEEE Y, EIEBTEACHE E LV TEA RZHERE
SRR & Ca (R M EOR S B AL D IR R A
L, BEZMRKOMENE, Na EKEEEREMD JE 4
[fED 4~6 mV P ~B T 5 o KR L.
—77, LEROMEERE, CA S SN O B B
b Al EE b2 3, B oW Th CAL
etk MR O T h & RO LR R Lichs, BRMERAK
%, 1~3Hz OFEMMEAME L2 — A FIRFEKCLE
bl o, EwBv Ca (k(rdlf s mEis
DI & IBEEML O BRI R b D Ca (K{rr i
IR 8 5T 25 WA e G KV A Lz

B-14, XEMREMEDRICKSTDI7EFLIVY
DIER

Mg, REECR, KN B UK BB &
—L 3

oy b kA R ILEE)E (DVM) ~ Acetylcho-
line (ACh) D {E &MY E:Ci-<X7z. ACh 1% heo-
stigmine {ffE FTI0YD = o — v VPRI 4 %
PE AR Lic, & OFEHEE Navt &fFFT
IHEE LS, 1 pM TTX &Y v 7 —KHhCikF
B L7 TTX ¢ Na channel %4 LT\5%
LEZLRA, ARy > 7 ABER DY 5 & Catt
SHETCh ACh gLy ks Lo T ofk
ik DMV = o — & v DSEREADE RN )] T

» b, Hexamethonium (3 D% 7 =, 7 Lichd
Atropine, curare |27 v o 7 Lighr»7cZ &b, 5%
#kix nicotinic FRMETHD EFEL LD, MR
WXt DMV i) % nicotinic 7ofS& L B HAHE
#ifi. locus coelureus 23319 % nicotinic 7% & HH{
LT\, F e, IR (NTS) il X R I h
% EPSP (1 Hexamethonium THIFI I B &b,
DMV % NTS & & 4 ic vago-vagal reflex &HEH3
BT Hic - THiI% A~ 7 4% nicotinic {53 L,
NTS %ithT 5 AREHRO AT b 7e &b # 5 1
12X U nicotinic fg 2 1 = AAXFPFLCHIT & »
T b 2 bR, ACh Ak R D G B H e &
PR EEE ] > T\ D T ERERT 5.

B-15. WILEMPIRHERLYERL/c=a—RA Y
[Cxt3 27 3 / BofeR

FRIATER, S B, WA, A Uk,
IR, BE— =3« g 3Y)

PR TOKE S » 1 CNS OBUA T HIE P,
WG SRR RN 7 A v =Ml A B L, R AL
[EE T s R s € 7Y v v GABA %4
%, WFOBREEL.

@ 7V vve GABA 2¢ b Clm avx sz a2 v
AxIEML, Sk Clm BIE o054 ki LT
53mV OEFEMD Y7 rHETD. @ sy vvE
GABA JEZ VIR A 7R L, —50mV X D 3
SEMTERLLVERERD, @ 7Y v VEED
AIEAL (B E ) IR B D CGEL 785, @ 7
Y ¥ VIRE DORENE « NG BRI fast & slow D 2
Wk bieh, ThbDREERILZ ) v viRiEo A
ol Th&igs. ® GABA & 7)) v VIRERIC
BB EIE 7w, ® €227 vixk GABA
SR, ALY F = — LY Y VAR R
#HF %, @ 7V iz NMDA 5% %35 fmT
5.

B-16. H ) OB R FIFEEE

I M, R (RBACK, 1K, HrEm)

FADKIMBUEREL = 2 — » VOREEL I LI
THO%HME, RBEKEKERH T 5 GO-NOGO
AR BISE L, AL 03 M AN bhi & &
Vol — I E LT 03 M v R, ki
® LT VA =S F i iud e b iy, i3
EFELTO0BM *=—3% 5, = Oz



% & ¥ & 139

12 2 BRD Y ATBRD B T i, 3B CEE
Tl FHRILE, REKOEES 0.08M, 0.008M
ETIF T80 EDEERTH -1, KIG B H
03M A& Tlls(+A MCI3) % 7212 13s (41
MCI4) Thbh, BEIKL LD EPPER L.
RREEETHO L OERE ERER Y& UHES
ERMEE = 2 — v VIEBY R E 7 A L.
BEEKE Y R LT RKA DR ED L ENERS T
COBBSTERR L. LhL, F=—FF LTk
oy Vg VOMMBIITERL 22, BHEA KO L
gaping (Bin) 7t KOERTEH LR LEARHOEEH D
HEIhiz. HERSH==—r vEB & L T,
1) BCoBpges L—REtET530, 2) va
BERF = — 2 L L ODORBKCOREET S0,
3) VA LOFKCORIEE TS0, 4) BwE
REESFLD Y FRCHHEZT 50, o0
BEXnt.

B-17. 5 T FR—F TR RFHERICRIZT HHE
ETH LOCFRSERFH O MR

i @RARA, T, BRER)

— QO F R L BLRIH LCRMNOE TSR
ERG RSB (P br.) & X OE R ZELS R (R, br.)
HBEDOREIEER ST S E, BEF20ms IHOR
IR & T DB O BPRG» O 5B 18 b h
5. ThODREHNESRHEEE LT RHAOFETH L
OFEEMPRECE T h e RODHERED PR HER CO
HIE AT

KHIEIRFHE D RTRBORE, P. br. O KHHEE)
TR - BEIRES & b RBECERTEh T hEX
#7200 %% LU0 120 BB Lic. —F5, R br. OFEH
TIXRHARS D # 100 Ein Licowest L, EHIS
150 DA ER L. R, ST TEY T
HE3T 5L, Pobr. ORGEBEIRPRS TR AY
150%, BHIRG TH 0 FoMm % = L. i,
R. br. O KENEENI RN S CREERPEL ST
D otehy, BPRSHO0SBE RN L. ok
%, AUETHEZHE LT CREREL TV
GRENLEDIREFB LRI 7. Lk o iR 5
B, RHUE RO BB EAEEE) =~
=B VAN, HEEHER = - - v~
M fERA L, —7, WHEIE TR OO B
ETHERNE = - e VERETOREL & L&
50 LHEEINL.

B-18. BEREMANMNLEXEHROBESRHICRIZ
b7

B B, kR, BREA, AHER (BRE
K, B, H—hE « NERH

WEES » b O nEe R ks XOGREBK TR L
T P, LI kER X O LEROE
SHNEE G i o BB oW TIAN . 4 HAk
BD5h, 1MAEE 10~30mM &L, %< D%
&, REMBOLBEOBRH Y B &8, —HRTRHRE
DB OEENIEN ST, mE, OHErEnse
o, BREBORNBSRAEE TH . HE, F
=—%, HEABIEEAROBEOEEREEALY
Fbded, LI, IECIELERDRb 1.
R I X OEEE ORBRI R EREETINNIC X H K
SFHER LIz &b, FRECHET 2 ERMREIR
B bOROMEA vor AR, AERNORERIIBIC
I3 HEMRESOL LA T L TEREBHY R
LTWwWbz ERRETH. FOoRER I5HBLEY
FET HREMEOEIMEA VAL AR EMIED &
W 534 (Jiang, Z. Y. & Niijima, A. 1986) 235 %
2%, AEBRCOEE FET % REMEOE O v
AAATBRERBRC Y > TR T ERBESH,
Z DT LSRR OIEENC A b A HIRED, K
HREOEHRIFEET L EETTEDE VL X 5.

B-19. B4 F vkIc kB Hh T ABEBREDO R RIFEAL
BEERE, SARM, EEEE (REX, &, £H)
A 4 VK CHERINRD Y v = AR OZ AR

EBRLOMWE & T ORBBF 2T~ 3M KCL &g

Ui 5 AGHINER A B EHOWHE FHERCED,

LRAIME P DR RREA L EN Ui, SRk, B

A vKIEk LTRSS 10mV itk o258 B AL

wHRE L. FBHATEBROKRE XX, EEY V4

—IEER ORI RIE & BT 5 &, 20% 0l Tl
L, BY ORI Lich ofe. ZERBEMOK

3, BEMAEYRSBEACES IS EHP L, £

OHIEBEMIZEESRESD ClI- OREHEMICIZ I —

F Lt i1+ vk X585 & 5% 1%, Kie Ns-

gluconate ¥ 7-1% NaCl %z % & #E Xtz CI-

OPEIERIE gluconate™ X bbb oie. R Z

R ERMEESIGE THBEEIRL. T=2F v Ty

FAOEEF]THS SITS = DIDS % 0.1 mM DREE

TR A vAKEINZ % &, KT X5 EREMHEGE &M

JNZARBEMTE SR BEO0ZHL Lic. L
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LofER LY, KeRET %ME0Z ARk Cl-
F oy RADNFETHZ ERTET S, AR X 5T
FEDF ¢ FAVND T =F VEGIRLN BT =4 vANT
Thaé, F+2A2E, MlaRO Cl- 235 % 5
B - THRAANDW SN T, SRR B I h D
EEZbRD.

B-20. #EERAICHT REE - 2~ 0 Y ORIS
ERTE—, EEFRL (REX, B, )
EVE b RERE RO WS E R 3
SEKWEHE TGS A 5 1 ABARTH~N . Zof
Bk FigE DR\ EB)EAL & adaptation (B0 G
THRKBEEDOET) TREM T RS, #ikv~a
D HIR. 500 nA~0.05 nA/sec O %)ELO WIEE HE % I
T L, EEMEFIBOEIACH - BB LA T,
FEKECET 5. FAVER—ER A B % 5 <
&, BADEFMCOMEETESRE LT i
NSRBI DN, FKEROER & &b ITRfEMK
TL, A< & 1§ % ¢l accommodation (B T
ReIC R 5 A -5 ) WD Bl o T
U LRI 5637 B 55\ 4 il (0.1~0.4 nA) %
115 &, FEE o LRI (10~45 nA/sec) ORI
T HIEK RN, B—EENER T, RIS
LA ol € — 2 23 30~100 msec DRI o B,
e, B — 2/ E LT AR
(LIt O WA %73 Bl B Sl Wi TR
i ~D Cd*t (0.4 mM) = Co** (5mM) OFITHY
WL, Cart BB Enian -7, O
L SRR K /B o — AL g &R (A current)
DOFRBUCEID EAHBNS, 5 M & B Lz OH
LA M DRSO — N E T b
DTHA5.

B-21. AREME VB = 2 — O VEBCRIFST S
VIS

FUIDEYS, BPHAT, BRI, SR, v fre
M, B BIE, DA B CIEMUA, i, AR e
W, ME¥)

F 2GR VBB X 0 ~ v F Juhais s Vs, #50A
D= =y FFEKEFREE L, Why b HER KD
PR, DB GEE) e LR T B A 7 5
KBRIEL TS, SENE, OHIBICREGIL, 2ok
FRBZET OB IG5 = 2 —r VI
BEM L, TOMBAMZELN « Sh~DaEHIR

Yo

SHRERIBOLAT - 7200 BRBBMOBERR KN —EHE
WEATT BEa, DHRMEIS I S e, S5
B o O BERB TR — R IEN LA bR - 1ol
AT IR ORI C b R oS BLE A T b
haHHH H -1

DT, BRI R B L, YRS EHN
ZMED 2 {5 DWEE TR 5 & MERHCES, 1
HERIOEEN TS bh e

Dk, OEENE VB = =, b RIS, UREAY
~OBERBC L 0 IE S, BIEGRRL RIS
X DR B ER IS b, & 5 LR, #
BEIREA DHAER RFT b OTH D, F MK L,
7SRRI O IR LT 5 & L&A LT
5.

B-22. /NETEHFIHIC 3T DIREK TRRMUTF = 2
- VOEE

BI #— RldgRE, WaEzE, KR H UK,
X, H—4)

ARSI Tat AV, ERRIEC & D FHESS
BRO T EDHBR TSN 8 B A% (Fastigial
nucleus) 7 b, 1EHks LOTEHAMRERO R TH DU
IKTEAMEF (LHA) ~o ADEERICoWT, pgEd
Mg Ui, MiBast 82 &% Tk, contralateral
stimulation 12 X » T 48% ® response 77 H i, 30%
/> inhibition, 149545 excitation, 4 %75 excitation—
inhibition %#/R L7z, F72i3 & A E D glucose-sensi-
tive neuron %> Fastigial nucleus stimulation 1Z L -
TPl R E Lic, Ml &8 48 C ik monosynaptic
IPSPs 7 Rox 7o,

L Eo#EEie X » ¢, 1. LHA neurons (X Fastigial
nucleus 72 5 ¥ % & inhibitory input %70 5.
2. %@ inhibitory input (¥ monosynoptic connec-
tion ¢, Fastigial rucleus »»¥ superior cerebellar
peduncle %38 LC LHA ~ input 3% &#Ex bh k5.
3. Fastigial nucleus 735 LHA ~ D3 & A & D
inputs (ZIMEA LTS LiswvE#E 2 bh % 25,
Z@ input % 7- LHA neurons it autonomic
nervous system & behavior @ functional modula-
tion WS LCwB EELHbRB.

B-23. LHRH = 1 — 0 V5RO BAER S 1
AP (ReAk, R, AEHIE)
F» M¥> 3 LHRH £:415% (BREE-SFHR, By



%, HPINR) FBEIOHBBGEEE L. FIMNET
TAREY, FHPOKEE (CG) &SR « EE
B ¥ ik OVLT A EE A A 1R 5E
7y PRV, BHRTET CLERSR & BB D
push-pull EFBESRFWEIT, KL E, BREE
MR A Lz, 5 4p@moliiss LH 210540
W+ LHRH % RIA IECER L, E, BEHBOREL
HEMEOZ L, B OHERFEEE L. LH 4
Wik By i X vl h, HEISWMED IR - TR
R Ui, &£z LHRH S MEMEER LI E i
Yo THEELHEMEIELL 7t h oo, 4 LHRH
HBORPAEFASET, E, #5580 LH #EHAH LY
X EM 7. i LH peak &%z LHRH peak
fal, #¥BAL LHRH peak fdj D RZARC v BIRE o 3f IGBE 6%
BERLIARS - B-endorphin BEBNGEEHES » T
Fl—=EB% 1T ~7c& = 5, LH peak OBHHIR L T
OVLT o LHRH #j8) peak % & < fL#Es —F% Lizas,
CG D IZBARERBI% R &Y, H OVLT @ peak
XOEMTUTHEA LA, B EX b4 LHRH #5574
R0 RPEERELZ Z0 e b b 2 OEB O
EedT L —F%e?, £ LHRH #ERis58E
P LEHESROTTHEH LTS EEZLBRS.

B-24, REKTIEAMEZ= x — 0 v O RERIEH

TN, REEE, B OB EEEX, £—4
)

IR SR HT PR RS O Bl T b B LR ETEF « ISR T
iit, BE=a—ry ([B=a.—rv20~40%, %
=2 —-rv5~10%) BEETS. SEbhbII,
in vivo OFERTIIRE = — = V2D EWEEDR
TOAHEKRTMEAME (VMH) O = 2 —» VORE
KEUER S » P DAS A AEEREFCTHN. 20
BREKOBY THS. © VMH R 514 ATERF S
217D =2 —r VDI b= 2 —r VX3 YE =
2—r L2 BHEETS. @ SHEE Ca/F Mey?
ELTyr 7 AMEEYEN UCHBERSHRZE R
s\ primary OER IS = 2 — v VIFEET 5.
® IEH Krebs b ik, BECKGE LItV =2 —n
VIRV F T AREYFERT S L, BRSECAREN
FRTIORRYD, BELLISEOMED S S, D
BOAESIOCIERH IR e, Bea—rv
BT I AERENEAREEETRT L5k b0
NOEF2E BERGKEEZES DO NIERS R
. THIZVMHRBT, fiOBRE=2—2 v bR
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HEHRMFEDOA T DB Db EE L bh 2.
@ VMH BE=.—-rviddEs b2 BEric B #
HARAGREORBECER L5 LB SN,
® B=2—rvohRiz s Az —ATEEIME E T
5h0bHh, KELERCIZARKETORREDA K
{Eb—2k, zhbD=a.—e vOREENREL DR
5.

B-25. 53ARBICHITIMWBE=2—-AVAORE

BERIEK
BRAMBE, RRET, W B, PEEE BEE
— (EEEX, $—£H)

5B X OFRPGELDREE TS T » M= a2 —w
vORERFEN. BRI O RIBEECRE L
MRL, FRARMIRR239MErR 85.2%, FRINAEEE(E (RE) M
Ra269{EH43.5%, & Rf MBa269(@+H64.1%, WEE Rf
HB169ER73.0% R bk, BN, WHHUER L OERE
Fi-#868 (ST) MR IEAMgMRcIE, B w
REMERTLONE. @ Rf filndRfia L v
LERTHLEE, 5>OREFREZT T 50N
%<, BrARSIHLY o RI-ST fillcmEsol
RKBhs, @ BKTHRE T LISEIHENE R
3" RE-ST fif X @R T BESFIH X v #4 & h,
WOBEREEYESS OEE I, @ BB
FTCLEOLESIIE LTSRN ELEREEH
BIA~T e h A vREATEE, $BH2E EMGHE
B MEEh, SA &2 —bEEATSE EMGES
P L, b, R~ 1 = vBEREEAL,
MR D R LI BB RELCH, LEIRZD
723 EMG EEic it ins - o, el i
WERAZLO Rf ADEEHEATIEE O X5 RHRIR
Lhithote, ThbOERLD, Ty FOFH~D
WMl TH S RE-ST MG ERIBEE LT
D, ZOMIENRS DL PEAEHRRCER RE Y
BLTCWBEEZ LIS,

B-26. 4 V77 EFEiERRO LR BIRERICEITF
% cGMP & LT° 1P, D1&E|

HEE T, A #ET, BR=B BEEX B ¥
—H: )

4V 77 eFEREREICST R Z R M
(A-P-1) OB O NILE I, BRI T K
BROKC LB L - TCRET B, COA-P-1D
REER F IR EE cGMP B XU /7 v b= 3
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) VR (IP;) of51C X » THATH. < TA-P-1
DB TF MBI & AR, GMP v < 2t
cGMP # A — ¥ EMEh BB ERE O iR b X
h AT BB L RN, R TR MR D 1P, 2
Py h 2Ry~ Vb AERIhD &5 HlEAIRELE D
BRI 52 &0 Ex bhd, ERIEEEE, MKA
BRI Z LT RIA v hic. ZTokE
A-P-1 © cGMP v~ ilGmBEHE, YO fEs 4
WZAL & 133 ) UK RISA R » T Lie, £
GTP f:& BT O EMAL 2053 %5 GDP-A-S%{EA
T5 L, BERIIENT 22 EEEIMH SR, &
DGR cGMP 2% S5h T HifEs 5% 1P,
HHEATH LEMS NI ki IP; EREAETS
neomycin O AXFKIGE X IHT 25, BEIX
HE Lot L LAKBR P, 2EATSE, K
IBEREE Lz, ZhbokRix, A-P-1 ik GTP
WAEOEYILBOAT » & T 5 cGMP 5 LUV P,
B ALY — IR L, cGMP v DA DIEE %
FU 3R, Py BThu BT &R 5.

B-27. BEBAEMIIIHELERBOHAETE
A
RIS, *MFERT, “FEEE, *RBIEHE

(R K, BHA, £H)

BB v — 2T 4 AT VA RBER ST
K&, ZTHERI8mm OFIZER TTHE (R 7 E,
BELLE) % —ER Uiy T -7 fafilgs
RSP MBEEE 275 L0 BESH» DOERAR
EALARS Uie, BREAME L THIEHE 500msec ¥
T3 DDBHRE Ny » Ny o« Ny (T Lh ok 38
153, 321, 446 msec TH %) NELHFE I hic. FEms
FOBE, ROEREFOER TEMCER L o1k
2, FRE R CHERED2TY T, FOEETII42Y
TNy A2l ot FIGERROBE, Hl
BOFPBOEEIDL N, OBMIAEL, N
PECER THRE DML, FOERTIBRXIN
Lic. BBErEOSE, FATROTINRETR X
DA Ny BITAEL, Ny OBMIINED 7. TR
BN BROBE, FMENETLRTL N, OBMKE
Wigh o ichs, Ny OBMSEFRHOTTRED -1
HEROPFROEE, FBaNFT LB T EMCEX
ot BREVNFOSE, Ny OBEMIARE 3%
OHPBFERM I v b KEhote. BEDXSKE, &
FEMIFIHELERCOMGR TR b, N OF
P FE AT R CHROFWD, DV THAER THEER
WK EN T
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THE SHERRINGTON RQOM
(BHEIdH) 1 IBRARY FOR THE HISTORY OF NEUROSCIENCE
UNIVERSITY LABORATORY OF PHYSIOLOGY
PARKS ROAD
OXFORD OX1 3PT

THIRD ANNUAL REPORT OF
THE SHERRINGTON LIBRARY FOR THE HISTORY OF NEUROSCIENCE

We are very pleased to be able to begin this report, as we
had hoped, with the news that the Sherrington Library has now
succeeded in attracting the funds necessary to secure the private
library of Dr. Edwin Clarke. We are extremely grateful for
grants from the British Library, +the Hambland Foundation, the
Nuffield Foundation, the Goldsmiths” Company, +the John S. Cohen
Foundation, Glaxo Holdings ple, the Garfield Weston Foundation
and the Godinton Charitable Trust which have enabled the Library
to make this purchase.

This collection contains books ranging from the 17th to the
20th century. It constitutes not only a rich working library of
secondary sources but also includes many treasures in the form of
primary sources. Among the classical works on the neurosciences
are three of the most important books published in +the 17th
century dealing with the anatomy and function of the nervous
system: T. Willis, Cerebri anatome (1664), R. Viessens,
Neurographia (1685) and H. Ridley, The anatomy of the
brain (1695). There is also Carl Friedrich Burdach’s remarkable
three-volume work, Yom Baue und Leben des Gehirne (1819-1826) and
books on the anatomy and physiology of the nervous system by the
outstanding neuroscientiste Robert Whytt (1714-1766), F.J. Gall,
J.C. Spurzheim (1776-1832), Charles Bell (1774-1842), and Claude
Bernard (1813-1878).

Dr. Edwin Clarke, Honorary Curator of the Sherrington
Library presented the Library with a copy of his latest book,
j = Origins of Neuroscientific Concepts, which was
published on the 20th October. He also held a seminar in the
Physiology Department in June on "History and the experimental
method"™. Dr. Clarke has now thoroughly sorted the Dewhurst
papers 60 that they can be listed. Likewise he has sorted a
collection of reprints and films lodged with the Department by
the Rev. John Cole depicting the experimental work he had carried

out in the Physiology Department in the 1950s with Professor Paul
Glees.

Together with the Librarian, Dr. Connie Martin, Dr. Clarke
prepared two exhibits, one in the Physiology Department on "The
Early History of the Nerve Cell - 17th to 19th Centuries” and one
concerning the development of the Sherrington Library to coincide
with the 50th Anniversary of the Wellcome Trust.

Mr. Michael Miller continues his M.Sc./D.Phil. studies under
the supervision of Dr. Edwin Clarke with Mr. H.R. Harre, the
prhilosopher and historian of science. Mr. Miller presented a
student talk in the Physiology Department during Trinity Term on
his research topic, +the history of the visualization of the
nervous system.
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The Librarian and Honorary Curator have continued 1listing
the Sherrington correspondence, adding new items to the computer
record as well as adding a list of subjects and persons mentioned

to those letters already on record. They have also begun
classifying and cataloguing the Clarke collection. Dr. Clarke
has physically arranged the collection into broad subject groups
and the Librarian has started listing the ©bilographies. This

cataloguing has been greatly facilitated by the introduction of
an acquisitions system based on CompSoft’s Delta 4 software.

During the year the Librarian conducted two more interviews
which were preserved on video tape as an addition +to the
Library’'s archive. The first was with Dr. Hugh Sinclair, who
talked about being a student when Sir Charles Sherrington was
still Waynflete Professor and about visiting him after his
retirement. He produced many fascinating items of Sherrington
correspondence which he discussed. The second interview was with
Professor D. Whitteridge, Waynflete Professor of Physiology from
1968-1979. Professor Whitteridge gave a vivid account not only
of his time as an undergraduate student 1in Sir Charles”
Department, but also of the period following Sir Charles”
retirement. The Library is very grateful to Dr. Sinclair and to
Professor Whitteridge for their help in producing these records.

Throughout the year the Library welcomed further visitors
and both the Honorary Curator and the Librarian dealt with an
increasing number of enquiries.

As in the past the Library has continued to receive help
from many gquarters. This year we wish particularly to thank Lord
Dainton for his outstanding contribution to the development of
the Library. We are grateful to him for his very effective
advice and active support. .

The next year will see a change in staff. Dr. Martin has
been appointed by the British Association for the Advancement of
Science to the FPost of Annual Meeting Officer. She would like to
take this opportunity to thank everyone for their kind help.
Mrs. Linda Atkinson, BSc (Zoology), MSc (Information Studies),
-ALA, will _take over the post of Librarian and Archivist as of 2nd
November.

With the Clarke collection now secured, attention can be
turned to the massive task of classification and cataloguing.
Efforts will also be renewed to discover and acquire further
relevant material and to publicize the holdings and services of
the 1library. A further exhibit is being planned on the
development of the knowledge concerning the form and function of
nerves and it is planned to conduct further interviews. With the
Annual Meeting of the British Association for the Advancement of
Science taking place in Oxford in September 13988, it is envisaged
that the Library will be participating in some form.

The Library wishes to thank all of you who have offered
help, support and encouragement and hopes that 1987/88 will
wltness a further increase in your interest.

{150 ¢ Sherrington Library B0 3EHD = o —ARFE LR E Lic. R - TR
7= Dr. Martin {3 Annual Meeting Officer ® XA Ml X E L. (I )
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Mo s 3
W63 2 i AA¥MAMEHEAR

AAEMERHE T, FMORRLE ERAEBCRREE S5 &\ 5 AAFHMEHE

DEEH S 7ed,

APRRBES LI LT T,

4B THARZERRKBIEL D, T

%, FEFILABE Ui 2 DO ABBESORBENELHLE LT, ARHOHEHEE

DEBZEZ ONTRALELET.

DFABRE N1 T EAEOER,

FEFI62FES 1 M H OABBER, TNMT7 7 &
AEORE, vy EEoe, 11821, REHO
BARA 29 7L+ — 1 CREI R,

RS, AEREBASHBRERE (BEIH) 2%, THN
BEOESETED LI EL—DLE B E A, & SDI %
T—y EELT 27, ADOHEINC X » TREND
ANEORBRIHFORBLZ L DN TE L &2 b1
o, =T, BREOBRERE, TMI 5= A/
T4 Y DERER, AR—Avs MIERER S
I &L DAGRELRI-C LER . DEBHEK
EOEGREOESY BB EREN O MERECBL
T, SDIHEMASFHOPRFACH LVRIELR
BLTWARnERERELE. £LT chh»b o
Foo BfoREIE, A HEPFLBARFOR
TERBZ LBAETHDZ L&A L.

BT, BARBASHE 2 WEE (BUR%, Mol
KEEHIL) 1L, TAA 7 7BRO¥H*y bV — 27 &
SEMOGM. EELT, HLVERR RIS 235
BRI o TE e LI, ~1 5 7 BB
HLic C& C &bk, b7 — 7 HERENCHAEE
eh, BHkcry bV — 2 bRAMRBIADEER
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